I. Model structure
We constructed a mathematical model to calculate the fraction of new HIV-1 infections among stable HIV-1 sero-discordant couples (SDCs) that are due to sources external to the couple. This was done by comparing the annual risk of an HIV sero-negative individual in an SDC to acquire the infection from the infected partner in the couple, to that of the annual risk of acquiring it from a source external to the couple.
A. Acquiring HIV infection from the infected partner in the stable HIV-1 sero-discordant couple
The annual risk of HIV transmission from the infected to the uninfected partner in a stable HIV-1 sero-discordant couple (φ ) is determined by HIV transmission probability per coital act ( p ), number of coital acts per year ( n ), fraction of coital acts protected by condom use ( condom f ), efficacy of condoms in preventing HIV transmission per sexual act ( condom E ), fraction of HIV infected females among the SDCs ( index f ), and fraction of males that are circumcised in SDCs with HIV infected females ( mc f ). Consequently, in a partnership between an HIV infected male and a susceptible female, or in a partnership between an HIV infected female and a susceptible uncircumcised male, φ is given by:
Meanwhile, in a partnership between an HIV infected female and a susceptible circumcised male, φ is given by:
Here mc E is the efficacy per sexual act of male circumcision in preventing HIV acquisition among susceptible males.
To account for the effect of male circumcision, φ was determined as a weighted population average of the annual risk of HIV transmission from the infected to the uninfected partner in an SDC with and without male circumcision using the relation:
B. Acquiring HIV infection from an external source
We assumed that the annual risk of any susceptible individual in the population to acquire HIV 
II. Model parameterization
Our value for the HIV transmission probability per coital act ( p ) is based on the average of the empirical measures for this parameter as available from the Rakai Study [1] and the Partners in Prevention HSV/HIV Transmission Study (Partners in Prevention Study) [2] [3] [4] (Table S2 ). These studies are considered state of the art empirical studies for estimating p and were conducted among SDCs in sub-Saharan Africa.
The country-specific HIV population-level incidence rate, for the specific year in which the Demographic and Health Survey (DHS) was conducted, was obtained from the Joint United Nations Programme on HIV/AIDS (UNAIDS) SPECTRUM model predictions [5, 6] . For countries where estimates from SPECTRUM are not available or where the bounds of the 95% confidence interval are not precisely specified, the HIV population-level incidence rate was derived from the DHS HIV-1 prevalence in the population (  ) assuming a stable HIV epidemic and using the relation:
This equation can be derived using the simplest possible deterministic model for HIV population-level transmission dynamics at endemic equilibrium (susceptible-infected (SI) model 
III. Uncertainty analysis
Uncertainty analysis was conducted and country-specific likelihood distributions for ext f were generated using Monte Carlo sampling from uniform distributions for the uncertainty ranges of the epidemiological and demographic parameters of the model ( Figure 1B of the main text). For 10,000 runs of the model for each country, random values were selected at each run for the confidence intervals or ranges of plausibility for p , n , country-specific λ , country-specific index f , country-specific mc f , country-specific condom f , condom E , and mc E .
The ranges of uncertainty for λ were determined by the lower and upper bounds of the 95% confidence interval around this measure as provided by the SPECTRUM model for each country [5, 6] . In the absence of SPECTRUM estimates or in instances where the bounds of the 95% confidence interval around this measure were not precisely specified, the ranges of uncertainty were derived using the confidence intervals around HIV-1 prevalence measures from the DHS databases [10] . Table S3 shows the ranges of uncertainty of the different model parameters. It is noteworthy that in low HIV prevalence countries small number of SDCs were identified in the DHS sample because of the low HIV prevalence. This resulted in wider confidence intervals for some of the measures. This is especially true for Senegal where only 12 couples were affected by HIV, out of which 7 were found to be discordant (0.40% out of all couples). IV. Additional sensitivity analysis Figure S1 presents the variation of ext f with λ (that is HIV population-level incidence rate) at variable levels of φ . The actual predictions for each country are included with the symbol "×".
